Introduction
============

Korean society is aging rapidly because of a low birth rate and increasing longevity. The percentage of Koreans over the age of 65 was 7.2% in 2000 and 9.1% in 2005.[@B1] Population estimates predict that by 2018, 14.5% of Koreans will be over the age of 65, and that number is likely increase to 20.8% by 2026.[@B2] The Korean society is aging more rapidly than that of any other developed country.[@B3]

Given the rapid growth of the elderly population in Korea, the economic and social burdens are likely to pose major public health problems. For example, the 2008 Korean aged welfare budget is 12.2 times greater than the 1998 budget, and the national medical expenses for the elderly were 22.8% greater in 2008 than in 2006.[@B4] Aside from the social burden, elderly people themselves experience burdens such as physical illness, functional disabilities, cognitive decline, loss of authority in the family, loss of social position, and financial problems.[@B5]

Depression is one of the most common medical problems among elderly people.[@B6] It has a high recurrence rate and is associated with mortality, poor prognosis, and a lower response rate to antidepressant treatment than in younger age groups.[@B7],[@B8] In addition, depression in the elderly is associated with an increased risk of functional disability and increased use of health services.[@B9],[@B10]

The prevalence of major depressive disorder in elderly people is about 1%, but rates as high as 15% have been reported for clinically significant depressive symptoms that do not meet the diagnostic criteria for depressive disorder.[@B11] The reported prevalence rate of depression in elderly Koreans ranges from 2% to 60%, depending on the diagnostic criteria and methodology used, but it appears to be higher than that for younger people.[@B12] Therefore, it is important to identify the variables that affect depression to better understand and prevent this devastating and prevalent illness.

Risk factors for depression in the elderly are: being female,[@B10],[@B13]-[@B15] being of older age,[@B16],[@B17] the absence of a spouse, [@B13],[@B18],[@B19] low levels of education,[@B20],[@B21] low socioeconomic status,[@B15],[@B22] lack of social support,[@B21],[@B23],[@B24] loneliness,[@B17],[@B25] and poor health.[@B13],[@B16],[@B26] Of these risk factors, low socioeconomic status and loneliness are most commonly associated with depression in elderly individuals.[@B15],[@B17],[@B22],[@B25],[@B27] From this perspective, it is possible that the traditional Korean extended family could prevent depressive symptoms in the elderly by providing economic support and reducing loneliness. Several studies conducted in Korea have shown that living with adult children increases psychological well-being in elderly people.[@B28],[@B29] In contrast, most studies conducted in Western countries suggest that living with adult children has a negative psychological effect on the this population[@B30],[@B31] mainly due to the loss of autonomy and privacy.[@B32]

Korea has undergone rapid economic development and modernization, and an increasing number of elderly people prefer living independently from their adult children.[@B33] Similar to elderly people in Western societies, they report low levels of psychological well-being when living with their children. In those cases, living in the vicinity of, but not in the same house with adult children may be the ideal living arrangement. In this situation, elderly people would receive adequate emotional support from their family while still retaining their autonomy and independence, thus reducing the likelihood of developing depressive symptoms.

Jeju Island in Korea has a traditional living arrangement called anpakkori, in which elderly parents live on the same plot of land as a married son, but in a separate house. In this way, the two families live in the same area, but they have individual households.[@B34] According to Lee,[@B34] although no definitive and well-established hypothesis about the origin of this living arrangement is known, some agreement has been reached about this phenomenon. First, the culture of Jeju Island involves older parents who are trying to work for as long as their health permits, and who feel disgraced if they rely on their children. Second, under conditions characterized by scarce resources and a poor climate for agriculture and labor, this anpakkori living arrangement in Jeju Island is thought to have been organized to maximize labor power via the efficient organization of family members. The main method for performing agriculture and earning a livelihood in Jeju Island did not involve irrigation, which is labor-intensive, but rather involved dry-field farming and diver fishery, which requires labor on an individual basis. Moreover, women have traditionally formed the majority of the labor force for such work in Jeju Island. Under these circumstances, the anpakkori living arrangement, which is characterized by greater equality between the sexes than is the patriarchal system in a male-dominated society, would make this system advantageous.

To date, no one has studied the effects of this anpakkori living arrangement on psychological well-being and depression in the elderly. In the present study, we examined the effect of anpakkori on depressive symptoms in elderly people living on Jeju Island.

Methods
=======

Study population
----------------

Our community-based survey was conducted among elderly people aged 65 and older residing on Jeju Island. Non-aboriginal subjects were excluded from the survey because of their cultural differences from the aboriginal subjects. Residents with no children were also excluded. If both of a husband and a wife were available, only one of them was selected for the study. It was not possible to select a random sample because no accurate list of elderly people living with their children in the traditional living arrangement was available. The study sample consisted of three groups: those who lived in the Jeju traditional anpakkori living arrangement, those who resided with their adult children, and those who lived separately from their adult children. After excluding nine participants who did not complete the questionnaires, a total of 593 (193 living in anpakkori, 166 residing with their adult children, and 234 living separately from their adult children) eligible participants were included in the analyses. Written informed consent was obtained from all participants.

Procedures
----------

The fieldwork was conducted from September 2006 to March 2007. All subjects were interviewed individually by pre-trained interviewers using a standardized questionnaire. Completion of the questionnaire took about 20 min.

Measurements
------------

### Sociodemographic Data

Sociodemographic data on age, gender, residential area, marital status, education, self-assessed living standard, employment, and perceived health status were collected on all participants using questionnaires developed by the authors.

### Assessment of Depressive Symptomatology

The Korean form of the Geriatric Depression Scale (KGDS)[@B35] was administered to evaluate depressive symptoms in the subjects. The KGDS was developed from the Geriatric Depression Scale (GDS).[@B36] The KGDS consists of 30 \"Yes\" or \"No\" questions, scored as 1 or 0, respectively, and has a maximum score of 30. The validity and reliability of the scale were demonstrated previously. [@B35],[@B37] Jung et al.[@B35] suggested that KGDS scores between 14 and 18 be interpreted as borderline or mild depression, scores between 19 and 21 as moderate depression, and scores of 22 or more as severe depression. We defined scores of 18 as indicating the presence of depressive symptoms. Cronbach\'s α for this study was 0.9.

### Activities of Daily Living

All respondents were assessed for functional limitations using the Activities of Daily Living (ADL)[@B38] and Instrumental Activities of Daily Living (IADL) scales.[@B39] The ADL scale consists of five items: eating, getting in and out of the bed, toileting, dressing, and bathing. The IADL scale has six items: climbing a flight of stairs, taking buses, washing or cleaning, shopping, taking medications, and managing finances. The ADL and IADL scales assess the level of dependence for basic activities in daily life. The original items were scored 1-3, but we used a five-point Likert-type scale modified by Yang,[@B40] with 1 indicating complete independence, 3 indicating partial need of assistance, and 5 indicated total dependence. The maximum ADL score was 25, and the maximum IADL score was 30. High scores indicated poor functioning. Cronbach\'s α for this study was 0.90.

### Social Support

The perceived level of social support was measured by the social support and social conflict items developed by Abbey et al.[@B41] Eleven questions measure the affect, affirmation, and aid components of social support. The original items were rated on a 4-point Likert-type scale, but Yoo[@B42] revised them to create a five-point Likert-type scale with options that ranged from \"very little\" to \"very much\". The total score for this scale was 55, and a high score indicated a high level of social support. Cronbach\'s α for this study was 0.81.

### Data Analysis

Differences in proportions were tested using the chisquare test and continuous data were analyzed using an analysis of variance (ANOVA). Bonferroni\'s correction was used for post-hoc analyses. The correlation between living arrangements and depression was analyzed using a multivariate logistic regression with nine variables (living arrangements, age, sex, residential area, marital status, self-assessed living standard, social support, perceived health status, and ADL score) as independent variables; the presence of depressive symptoms was the dependent variable.

Results
=======

Sociodemographic characteristics of the subjects
------------------------------------------------

During the one-year study period, 593 subjects aged 65 years and older complete the questionnaire. The study population consisted of 379 (65.6%) women; 298 (51.9%) subjects lived in Jeju City and 282 (47.9%) subjects lived with a spouse. Of the 593 subjects, 309 (54.4%) were 75 years of age or older, and the average age was 75.33 (SD=7.55). The percent of respondents living with their adult children in anpakkori was 32.5%, whereas 28.0% resided with their adult children, and 39.5% lived separately from their adult children. Most respondents had a low level of education, including 46.7% with no education and 40.4% with fewer than six complete years of schooling. The economic status was reported as \"fair\" by 380 (68.8%) of the respondents. The percentage of respondents with occupations was 25.8%, and 29.8% reported believing they were healthy ([Table 1](#T1){ref-type="table"}).

Comparison of sociodemographic characteristics according to type of living arrangement
--------------------------------------------------------------------------------------

Sex (χ^2^=8.33, p=0.016), residential area (χ^2^=31.05, p=0.000), marital status (χ^2^=25.58, p=0.000), education level (χ^2^=22.89, p=0.000), and employment status (χ^2^=14.4, p=0.000) were significantly different among the living arrangement groups. The highest number of respondents living in Jeju City resided with their adult children (62.8%), the fewest lived separately (35.2%), and an intermediate number of subjects resided in the traditional Jeju living arrangement (57.5%). Most subjects living with a spouse resided separately from their adult children (59.3%), with only 33.7% living with their adult children, and 46.4% of the subjects lived in the traditional arrangement. The proportion of subjects with more than six complete years of schooling was the lowest in the traditional living arrangement group (5.2%), highest among those living separately from their adult children (20.2%), and was intermediate (11.4%) among those residing with their adult children. Of the subjects who had an occupation, 15.7% resided with their adult children, 26.4% resided separately from their adult children, and 33.5% lived in the traditional arrangement ([Table 2](#T2){ref-type="table"}).

Comparison of age, Korean form of the Geriatric Depression Scale score, social support score, and Activities of Daily Living score among the living arrangement groups
----------------------------------------------------------------------------------------------------------------------------------------------------------------------

The mean age of the respondents who resided with their adult children was 77.6 years, the mean age of subjects residing separately was 74.6, and the mean age for the anpakkori group was 76.6 years. A significant difference in mean age was found among the three groups (F=9.132, p=0.000). The mean KGDS score was 17.4, 16.8, and 19.2 for respondents living with their adult children, living separately, and in anpakkori, respectively (F=6.635, p=0.001). The mean ADL score was 51.0, 53.5, and 52.0 for respondents living with their adult children, living separately, and living in anpakkori, respectively (F=8.458, p=0.000). No significant difference was found among living arrangement groups on the social support score ([Table 3](#T3){ref-type="table"}).

Multivariate logistic regression analysis of depressive symptoms
----------------------------------------------------------------

After adjusting for age, gender, residential area, marital status, self-assessed living standard, social support, perceived health status, and ADL, we found that the traditional living arrangement was significantly correlated with depressive symptoms \[odds ratio (OR)=1.88, 95% confidence interval (CI)=1.16-3.06; p=0.011\]. We also found statistically significant differences in sex (OR=2.08, 95% CI=1.25-3.47; p=0.005), marital status (OR=1.70, 95% CI=1.04-2.8; p=0.036), self-assessed living standard (OR=3.11, 95% CI=2.04-4.75; p\<0.001), and perceived health status (OR=2.99, 95% CI=1.88-4.74; p\<0.001) associated with the traditional living arrangement. These data are presented in [Table 4](#T4){ref-type="table"}.

Discussion
==========

This study examined the effect of living arrangements on depressive symptoms in elderly people living on Jeju Island. The prevalence of depressive symptoms in the elderly subjects in this study was 53.1%.

Subjects were classified into three groups: those residing with their adult children, those living separately, and those living in the Jeju traditional anpakkori living arrangement. The differences among those groups are shown in [Table 2](#T2){ref-type="table"}. The group residing with their adult children is characterized as having a high proportion of subjects who are over the age of 75, female, and urban dwellers, who have no spouse, and who are unemployed. The group living in the anpakkori arrangement is characterized by residence in a rural setting, a low educational level, high self-assessed living standard, employed status, and poor perceived health status. The group living apart from their adult children had the highest proportion of subjects under the age of 74; this group was characterized by a higher proportion of males and by participants living with spouses and having higher education, low self-assessed living standard, and poor perceived health status. In summary, the characteristics of the traditional lifestyle group lie in between those of the other two groups. These findings are in agreement with previous reports[@B43] indicating that elderly people of an advanced age with poor health and no spouse prefer to live with their children. The traditional living arrangement is a compromise between living with adult children and living separately, and it may be that elderly people whose characteristics lie between those of the subjects that live with their children and those who live separately choose the traditional lifestyle.

The respondents who live in the traditional arrangement reside primarily in the rural area of Jeju Island. This area is less industrialized and urbanized than are other parts of the island, and these subjects may have had fewer educational opportunities than other respondents, which could account for their low economic status. The main industry in this area is agriculture, and these subjects could still have an occupation despite their age. Poor subjective health status can be explained by hard physical labor and the lack of medical facilities.

Several factors such as gender, living arrangements, marital status, self-assessed living standard, and perceived health status were found to correlate with depressive symptoms in this study. Women reported higher levels of depression than did men (OR=2.085, 95% CI=1.247-3.486), and this finding is consistent with those of previous studies.[@B10],[@B13]-[@B15] This gender difference may be explained by the fact that women live longer[@B44] and tend to have more health problems, more often have no spouse, and have fewer economic resources.[@B45]

This study found that people who did not have a spouse were more likely to develop depressive symptoms (OR=1.703, 95% CI=1.036-2.798), a finding that is consistent with previous reports,[@B13],[@B18],[@B19] suggesting that loss of a spouse is related to loneliness, decreased help with housework, and a lower economic status, factors that increase the risk for the development of depression.[@B46]

Subjects who perceived their economical status as low were 3.109 times more likely to have depressive symptoms than were those who felt they had a high socioeconomic status (95% CI=2.037-4.746). This is consistent with previous findings.[@B15],[@B22] Consistent empirical findings have indicated that older adults who are better off financially experience fewer strains and anxieties and enjoy higher levels of psychological well-being, social integration, life satisfaction, and autonomy.[@B46],[@B47] Spreitzer and Snyder[@B48] reported that the measure of perceived financial adequacy was a more significant predictor of well-being in their elderly subjects than were objective economic factors. Participants who believed that they were in poor health had more depressive symptoms than did those who believed they were healthy (OR=2.990, 95% CI=1.884-4.745). This result is consistent with previous studies that found that health status was an important factor in psychological well-being.[@B13],[@B16],[@B26]

In this study, no significant difference in depressive symptoms was found related to age. The relationship between age and subjective well-being varies across studies. The correlation between increased age and the prevalence of depressive symptoms may be the result of the loss of a spouse, lowered health status, or decreased social interaction.[@B49] In contrast, some research has demonstrated a positive effect of increased age on psychological wellbeing in elderly people. This can be interpreted as a cohort effect or as a cultural norm in which very elderly people view each day as a bonus.[@B50],[@B51] Area of residence had no significant effect on depressive symptoms in the elderly. This may be because little difference exists in the living environment or urbanization throughout Jeju Island.

The level of social support did not appear to affect depressive symptoms in this study. No difference in depressive symptoms was found between subjects who reported high levels of social support and those who reported little social support. This finding does not agree with those of most of previous studies.[@B21],[@B23],[@B24] Social support from family and friends helps reduce loneliness,[@B52] buffer life stress,[@B53] reduce mortality,[@B54] lower hopelessness,[@B55] and foster better health status.[@B56] However, social support does not always have a positive effect and has been associated with negative effects.[@B57] Living with adult children may create intergenerational friction and conflict because of differences in lifestyle, attitudes toward the socialization of grandchildren, and inequality in the household division of labor.[@B58] A study[@B59] conducted on Jeju Island showed that subjective satisfaction, rather than the amount of social support, had a positive effect on quality of life among elderly people. The negative perception group, in which the level of social support was higher than was subjective satisfaction, showed the worst health status and lowest quality of life.

Studies of the relationship between living arrangements and depression in elderly people have reported inconsistent findings. Several studies conducted in Korea revealed that living with adult children had a positive effect on depression in elderly people,[@B28],[@B29] whereas most studies conducted in Western countries showed that coresidence with adult children had a negative effect on psychological well-being.[@B30],[@B31] Other studies suggest no relationship between living arrangements and depression.[@B43],[@B60] These inconsistent findings may be explained by the fact that most of the studies did not control for major factors such as physical, marital, or economical status. Therefore, our study examined the independent effect of living arrangements by conducting a multivariate logistic regression with independent variables of age, gender, residential area, marital status, self-assessed living standard, social support, perceived health status, and ADL score as well as living arrangements.

After adjusting for the independent variables, subjects who lived in the traditional anpakkori arrangement were more likely to have depressive symptoms than were those who resided with their children.

As mentioned in the Introduction, the most likely explanation for this finding might rest on the characteristics of those who lived in the traditional anpakkori arrangement, in that this group was less educated, had worked primarily in agriculture, was not fully independent of their children\'s financial assistance, and had children who were not able to provide total care for them. In other words, elderly people who were prone to depression tended to live in anpakkori arrangements.

One other feasible explanation for this finding is that relative alienation from their family members\' everyday lives might evoke a feeling of loneliness and promote depressive symptoms in elderly people. Loneliness is a specific risk factor for depressive symptoms, and loneliness is positively correlated with depressive symptoms.[@B61] Studies[@B62] have shown that people living alone often experience more loneliness than do those living with a partner. Moreover, Yang and Hong[@B63] reported that living arrangement had a significant effect on loneliness in elderly people, and this effect was not influenced by adding sociodemographic, social activity, or sociopsychological variables.

Living in the traditional Jeju arrangement may be a double-edged sword, however: the elderly parents are not far away enough to feel neglected and are not close enough to lose their autonomy, yet feelings of alienation when they live in the vicinity of their children might increase feelings of loneliness more than if they lived at a distance.

Previous Korean studies have shown that elderly parents who live separately from their adult children but receive financial assistance from them have the highest level of conflict.[@B64],[@B65] This can be explained, in part, by the fact that as elderly parents become increasingly dependent and support from their adult children increases, the feeling of intimacy and affection of adult children toward their parents decreases.[@B66] Choi and Kim[@B67] reported that the physical distance between elderly parents and adult children did not affect the perceived conflict with the elderly parents. In contrast, living with adult children lessened the conflict. The most important factor affecting the conflict between elderly parents and adult children was intergenerational solidarity. Though many subjects who lived in the traditional anpakkori arrangement in this study rated their living standard as \"fair\", 82.8% had an income of less than one million won (about USD \$800), and it is likely that these elderly people were financially dependent on their children. If anpakkori is considered living separately as opposed to living with their children, it is possible that these subjects have a high level of conflict with their children caused by financial dependence. However, as neither financial assistance nor level of conflict with adult children was measured by our questionnaire, we cannot determine whether a high level of conflict between parents and adult children existed in this group.

Living with adult children may reduce the risk of developing depression in the elderly, or it may have a positive effect on depression by increasing solidarity between family members, as living with adult children increases perceived solidarity among elderly people.[@B68] According to Choi and Kim,[@B67] intergenerational solidarity was related to living arrangement, self-esteem, gender, self-control, family support, and economic status. Of those factors, living arrangement was the most important determinant of perceived intergenerational solidarity. Increased solidarity may reduce the risk of depression in elderly people by buffering stress[@B69] and easing conflicts with their adult children.[@B70] Also, familial solidarity was the most important factor for predicting life satisfaction in elderly individuals.[@B71] Indeed, research conducted in Korea showed that elderly people who perceived a high level of familial solidarity had fewer depressive symptoms.[@B68] The greater the perceived solidarity with family members was, the less the psychological distress was experienced by elderly people.[@B72]

In summary, living in the Jeju traditional way may not provide as good an environment for establishing family solidarity as does living with adult children. In addition, because those who were prone to depression tended to reside in this anpakkori living arrangement, psychological and social support systems should be established and provided for this population.

This study has several limitations. We cannot prove a cause-and-effect relationship between living arrangement and depressive symptoms, and our findings might only provide descriptive data. Our questionnaire did not include items that measured loneliness, intergenerational solidarity, and satisfaction with social support with reference to living arrangement. Despite these limitations, the present study provides evidence that living arrangement has a powerful influence on depressive symptoms in the elderly people of Jeju Island.
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